ABSTRACT Studies consistently find that negative condom beliefs or attitudes are significantly associated with less condom use in various populations, including HIVpositive injection drug users (IDUs). As part of efforts to reduce sexual risk among HIV-positive IDUs, one of the goals of HIV interventions should be the promotion of positive condom beliefs. In this paper we sought to identify the correlates of negative condom beliefs and examined whether such correlates varied by gender, using a subsample (those with an opposite-sex main partner; n=348) of baseline data collected as part of a randomized controlled study of HIV-positive IDUs. In multivariate analyses, we found more significant correlates for women than for men. With men, perception that their sex partner is not supportive of condom use (negative partner norm) was the only significant correlate (Beta= j 0.30; pG0.01; R 2 =0.18). Among women, negative partner norm (Beta= j 0.18; pG0.05); having less knowledge about HIV, STD, and hepatitis (Beta=j0.16; pG0.05); lower self-efficacy for using a condom (Beta= j 0.40; pG0.01); and more episodes of partner violence (Beta=0.15; pG0.05) were significantly associated with negative condom beliefs (R 2 =0.36). These findings suggest important gender-specific factors to consider in interventions that seek to promote positive condom beliefs among HIV-positive IDUs.
INTRODUCTION
Injection drug users (IDUs) represent about one-third of persons living with AIDS in the USA. 1 Recent CDC initiatives have emphasized the need to work with HIV-infected populations in an effort to prevent the spread of HIV. [2] [3] [4] HIV-positive IDUs are one of the groups that particularly need such attention. Early in the epidemic, injection risk behaviors were the primary source of HIV infection among IDUs; more recent studies have documented a strong association between unprotected sex and HIV seroconversion among IDUs. 5, 6 Studies also have found that some HIV-positive IDUs continue to engage in risky sexual behaviors that could transmit HIV to uninfected persons. [7] [8] [9] [10] [11] It is imperative that prevention efforts with HIV-positive IDUs focus not only on reducing their injection risk behaviors but also on reducing their sexual risk behaviors.
Studies have consistently found that negative beliefs or attitudes about condoms are significantly associated with less frequent condom use in various populations. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] This pattern has been confirmed in analyses of HIV-positive IDU men 11 and women. 10 Reducing negative condom beliefs or attitudes among people at risk of acquiring or transmitting HIV may be an important step toward reducing sexual risk, and identifying significant correlates of such beliefs or attitudes would inform us about what can be done to better promote condom use among those who need to use them. However, factors associated with negative condom beliefs or attitudes particularly among HIV-positive populations, including HIV-positive IDUs, have not been investigated greatly.
In this exploratory study, we sought to identify correlates of negative condom beliefs, specifically, beliefs that condoms would reduce sexual pleasure among a subsample of HIV-positive IDUs. We examined three categories of potential correlates, namely, individual characteristics, partner characteristics, and social characteristics. Individual characteristics included sociodemographic factors (age, race, education, and income); depression; knowledge about HIV, STD, and hepatitis; self-efficacy (one_s perceived ability) for using a condom; self-efficacy for disclosing HIV status to a sex partner; and HIV status disclosure. Partner characteristics included partner norm supporting condom use, physical violence inflicted by partner, and partner_s HIV serostatus. For social characteristics, we examined social norms supporting condom use.
Some of the constructs such as knowledge, self-efficacy, and norms were drawn from major theories of behavioral change (e.g., the information-motivation-behavior skills model; 23 the theory of reasoned action 24 ) that have been shown to predict HIV risk reduction. Other variables (HIV status disclosure and partner_s serostatus) were considered because of their relevance to sex lives of HIV-positive IDUs. 25, 26 Depression might also be a relevant correlate, as depressed persons could be expected to perceive things (including condoms) in a negative manner. Drawing on the studies that point to the significant role of intimate partner violence in shaping HIV risk among women, [27] [28] [29] we also examined intimate partner violence as a potentially gender-relevant correlate.
Because condoms are worn by men, and thus, because men may be the ones to actually experience physical discomfort such as erection problems and loss of sensation, [30] [31] [32] [33] men may have more negative condom beliefs than women and differential correlates of negative condom beliefs could be found between men and women. To explore gender differences, the majority of analyses were conducted separately by gender.
METHODS

Study Participants
We report baseline data from a convenience sample of HIV-positive IDUs who participated in the Intervention for Seropositive Injectors-Research and Evaluation (INSPIRE), a randomized controlled trial of an HIV prevention intervention designed for HIV-positive IDUs. The study was conducted in four cities in the United States (Baltimore, Miami, New York, and San Francisco) from 2001 through 2005. Participants were recruited using active (e.g., street outreach) and passive strategies (e.g., posters and leaflets, word of mouth) in a variety of HIV care and community venues including AIDS service organizations, medical clinics, and methadone clinics, as well as street-based settings. Individuals were screened for eligibility and were eligible for the study if they were at least 18 years old, confirmed to be HIV-positive by testing of oral specimen, reported injection drug use in the past 12 months, and reported having sex with an opposite-sex partner in the past 3 months.
At baseline, participants were administered an audio computer-assisted self interview to answer questions regarding sexual and drug using behaviors, utilization of health care, and adherence to HIV medications. Participants also provided an oral fluid sample for confirmatory HIV-antibody testing (OraSure, OraSure Technologies, Bethlehem, PA, USA) and a blood specimen for CD4 count and viral load. HIV confirmation testing was performed at local laboratories, and immunoassays at the CDC laboratories. Participants were reimbursed $30 for their time and effort for the baseline appointment. More detailed description of INSPIRE and its methodology has been reported elsewhere. 34 Study protocols were approved by institutional review boards of CDC and collaborating study sites.
Study Sample
For the present paper, we used a subsample of 348 participants (179 men and 169 women). Of the total sample of 1,161 participants enrolled into the study, 7% (80/ 1,161) said they had not had sex in the past 3 months at the time of baseline (although they had had sex sometime in the 3 months prior to screening), 45% (517/1,161) reported having one sex partner, and 48% (552/1,161) reported having more than one sex partner in the past 3 months. We restricted our study sample to participants who reported having one sex partner so that partner-specific correlates (see BMeasures^section below) did not have to be averaged or summed across different sex partners, and thus, more precise measurements of the correlates could be used. Some of the measures of correlates were assessed only from participants who reported having heterosexual relationships or those with main sex partners. Because of these restrictions, we used a subsample of participants who reported having one opposite-sex main or Bsteady^partner in the past 3 months. This subsample included more participants from the Baltimore site (36%) and fewer participants from the Miami site (16%) than the total sample (27% from Baltimore and 26% from Miami); however, other demographic characteristics and the average condom beliefs scores remained similar to the total sample. Preliminary analyses with this subsample found a significant association between negative condom beliefs and unprotected sex in both gender groups (pG0.001).
Measures
Measures used in this study, when appropriate, were tested for their psychometric properties by factor and reliability analyses.
Dependent Variable
Negative Condom Beliefs Beliefs that condoms would reduce sexual pleasure were assessed by a four-item scale adapted from the Bhedonistic outcome expectancyŝ cale developed for a study on HIV-positive men who have sex with men. 35 The items included Bcondoms ruin the mood,^Bsex doesn_t feel as good when you use a condom,^Bsex with condoms doesn_t feel natural,^and Busing condoms breaks up the rhythm of sex.^Reponses were scored from Bstrongly disagree^(=1) to Bstrongly agree^(=5) and the mean score was computed. A higher score indicated more negative beliefs. (Cronbach_s alpha=0.85 for males and 0.94 for females).
Potential Correlates-Individual Characteristics Sociodemographic Characteristics Sociodemographic variables examined include age (in years), biological sex, race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, or other), city of residence (Baltimore, Miami, New York, or San Francisco), education (high school or more vs. less than high school), and income ($10,000 or more per year vs. less than 10,000 per year).
Knowledge About HIV, STD, and Hepatitis Participants_ knowledge about HIV, STD, and hepatitis were tested using 18 true-false questions. Participants scored 1 for correctly answering each question, and percentage of correct answers was computed for each participant. Thus, a higher percentage indicated greater correct knowledge. Examples of questions included BUsing latex condom is highly effective in reducing the risk of transmitting HIV^and BYou can still transmit HIV even when your viral load is undetectable.Ŝ elf-efficacy for Using a Condom for Vaginal Sex This construct was measured in reference to the specific main sex partner that a participant identified. The construct was assessed using a nine-item scale that asked about participants_ self-perceived ability to use condoms with the main partner during various situations. Examples of situations included BWhen you want to have vaginal sex with [Name of Partner], you can use a condom even if [Name of Partner] does not want to^and Beven if you both really want to feel close.^Responses were scored from 1 (absolutely sure I cannot) to 5 (absolutely sure I can), and the mean score was computed. A higher score indicated higher self-efficacy (alpha=0.93 for males, 0.95 for females).
Self-efficacy for Disclosing HIV Status to a Sex Partner This construct was assessed using a six-item scale that asked about participants_ confidence to disclose their HIV status to a sex partner in various situations. Unlike the self-efficacy for using a condom scale mentioned above, this scale did not have any particular sex partner as a reference. Examples of items included BI can tell a new sex partner my HIV status before having sex even if I am really attracted to them^and BI can tell...even if they might know some of my friends.^Responses were scored from 1 (absolutely sure I cannot) to 5 (absolutely sure I can), and the mean score was computed. A higher score indicated higher self-efficacy (alpha=0.94 for males and females).
Disclosure of HIV Sero-status to the Partner Participants were asked whether they had disclosed their HIV status to the specific main partner that they identified. Response options were Byes,^Bno,^and Bunsure.^We further created a dichotomous variable indicating Byes^(=1) and Bno or unsure^(=0).
Depressive Symptoms Depressive symptoms were measured by the seven-item depression subscale of the Brief Symptom Inventory. 36 Examples of questions included
BIn the past week, how much have you been bothered by thoughts of ending your life,^or Bfeeling lonely.^Reponses were scored from 1 (not at all) to 5 (extremely), and the mean score was computed. A higher scale score indicated more depressive symptoms. (alpha=0.88 for males and females).
Potential Correlates-Partner Characteristics Partner Norm Supporting Condom Use for Vaginal Sex Like self-efficacy for using a condom for vaginal sex, the partner norm construct was measured in reference to the specific main partner that a participant identified. The construct was assessed using two questions: (1) whether participant perceived that the main partner thought that a condom should be used for vaginal sex (normative belief) and (2) whether the participant felt it was important to comply with that expectation (motivation to comply). 24 This construct could also be referred to as Bperceived normative pressure.^3 7 Responses to the Bnormative belief^item ranged from j2 (strongly disagree) to +2 (strongly agree). Reponses to the Bmotivation to complyî tem ranged from 1 (strongly disagree) to 5 (strongly agree). The normative belief score was multiplied by the motivation score to create the final score ranging from j 10 to +10, with a higher score indicating stronger partner norm supporting condom use. 38 Physical Violence from the Partner Again, this construct was measured in reference to a specific main partner and was assessed using an adapted version of the Conflict Tactics Scale. 39 The scale included eight items. Questions asked whether, in the prior 12 months, the main partner had Bthreatened to hit you or throw something at you;^Bslapped you;^Bkicked, bit, or hit you with a fist;^Bchoked or strangled you;^Bphysically forced you to have sex;^Bbeaten you up;^Bthreatened you with a knife or gun;^and Bused a knife or gun on you^with response options Byes^(=1) and Bno^(=0). The number of Byes^responses was summed across items for a total score (alpha=0.75 for males and 0.77 for females).
Partner_s HIV Serostatus Participants were asked whether the main partner that they identified was perceived by them to be HIV positive, HIV negative, or of unknown serostatus. We created a dichotomous variable indicating BHIV-positive( =1) and BHIV-negative or of unknown serostatus^(=0).
Potential Correlates-Social Characteristics Social Norms Supporting Condom Use for Vaginal Sex This construct was measured in a similar manner as the partner norm variable. Instead of using sex partner as a reference person, this construct used Bmost people who are important to meâ s the reference group. Again, a higher score indicates stronger social norm supporting condom use.
Analytic Strategy
All of these analyses were conducted separately by gender. First, we compared the descriptive statistics for major variables. Then, bivariate analyses (Pearson correlation and analysis of variance) were conducted to examine the associations between the outcome measure and each of the potential correlates. Lastly, all the bivariate correlates that were associated with the outcome (pG0.1) were included in multivariate models (linear regression) predicting negative condom beliefs. Preliminary analysis indicated that distribution of residuals was approximately normal. This, together with examination of plots of the residuals against the predicted values and the independent variables, suggested that linear regression would be an appropriate statistical method for the multivariate analyses. 
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RESULTS
Sample Characteristics-Differences Between Men and Women
Characteristics of the 348 participants in the study sample are summarized in Table 1 .
There were a few significant differences (pG0.05) between the gender groups ( Table 1) . A higher percentage of women than men reported having less than high school education. Women were also younger, reported greater depressive symptoms, and reported weaker partner norm supporting condom use and social norm supporting condom use than men. With respect to condom beliefs, there was a marginally significant gender difference (pG0.1), where male participants reported more negative beliefs about condoms than female participants. When closely looking at the frequency distributions of condom belief scores, 47% of male participants and 35% of female participants scored higher than 3, showing negative condom beliefs. We further compared scores of male and female participants for each of the items in the condom beliefs scale (results not shown in the table) and found that males rated condoms more unfavorably with respect to the items Bsex doesn_t feel as good when you use a condom^(3.18 for men vs. 2.82 for women, pG0.01) and Bsex with condom doesn_t feel natural^(3.26 for men vs. 2.90 for women, pG0.01). No significant gender differences were observed with respect to the items Bcondom ruins the mood^and Busing condoms breaks up the rhythm of sex.B ivariate Associations with Negative Condom Beliefs Male Analysis Bivariate analysis with the male sample found the following correlates of negative condom beliefs (pG0.1). Among individual characteristics, negative condom beliefs were associated with lower self-efficacy for using a condom with this partner (r=j0.33; pG0.01), lower self-efficacy for disclosing HIV status to a sex partner (r= j 0.16; pG0.05), and greater depressive symptoms (r=0.13; pG0.1). Among partner characteristics, partner norm not supporting condom use (r= j 0.39; pG0.01) and the partner_s serostatus being HIV-positive as opposed to HIV-negative or of unknown status (3.13 vs. 2.78; pG0.05) were associated with negative condom beliefs. Social norm not supporting condom use was also associated with negative condom beliefs (r=j0.21; pG0.01).
Female Analysis In the female sample, bivariate correlates of negative condom beliefs include individual characteristics, such as less knowledge about HIV, STD, and hepatitis (r= j 0.14; pG0.1); lower self-efficacy for using a condom with this partner Tables 2 and 3 show the results of multivariate analyses for men and women, respectively. Table 2 indicates that, among correlates found to be associated with condom beliefs in bivariate analysis, only perceived partner norm remained as a significant multivariate correlate among men. The model for men explained 18% of the variance in the outcome. Table 3 indicates that, among women, significant multivariate correlates were individual characteristics, such as self-efficacy for using a condom with this partner and knowledge about HIV, STD, and hepatitis, and partner characteristics, such as partner norm and physical violence from the partner. The model for women explained 36% of the variance in the outcome. 
Multivariate Analysis
DISCUSSION
We sought to identify the correlates of condom beliefs and examined whether such correlates varied by gender among a subsample of HIV-positive IDUs who reported having an opposite-sex main partner. This paper is unique for its focus on HIVpositive IDUs and gender differences in correlates of condom beliefs and is a rare analysis for including HIV-positive heterosexual men; past studies of HIV-positive men were primarily focused on men who have sex with men. 13 It is crucial to examine beliefs and behaviors of HIV-positive heterosexual men, as HIV is more readily transmitted from men to women. 41 We found partner norm, i.e., what the sex partner thought about condom use and how the participant valued such views, to be a significant correlate of condom beliefs for both men and women. In other words, regardless of gender, the stronger the normative pressure to use a condom perceived from a sex partner, the more positive a person_s beliefs about condoms. It is noteworthy that social norm (i.e., normative pressure from most people who are important to participants) was not a significant multivariate correlate in both male and female models. Additional analyses suggest that this finding was probably due to overlap between partner and Bmost people who are important^as significance of the latter variable disappeared after partner norm was entered into the models (results not shown).
In multivariate analysis, we found more significant correlates of condom beliefs among women than among men. Women_s beliefs about condoms were also associated with individual characteristics such as HIV (STD and hepatitis) knowledge and self-efficacy to use a condom, as well as partner characteristics such as partner violence. That is, the more knowledge and self-efficacy a woman had and the less that violence was inflicted by her sex partner, the more positive her condom beliefs were. Knowledge and self-efficacy are some of the major constructs drawn from theories of behavioral change used in HIV risk reduction interventions. In fact, many behavioral interventions do address these factors by providing information about HIV/STD transmission and prevention and/or providing skillsbuilding exercises to enhance communication skills (how to effectively convince their partners to use condoms in various situations) or to teach participants how to put on a condom using an anatomical model. 42, 43 Thus, these interventions are already likely to positively affect condom beliefs among women.
On the other hand, addressing partner-related characteristics such as violence within the relationship can be a challenge for HIV prevention interventions. Our finding does indicate that partner violence is clearly an important problem to tackle among our sample of HIV-positive IDU women. In fact, given that HIV preventions based on cognitive behavioral models of behavior change largely assume participants have free agency to enact changes, new approaches may be needed to more adequately address the larger context in which risk behaviors occur, particularly among marginalized, drug-using women. 25 For example, Pronyk and his colleagues 44 found in a study conducted in South Africa that a structural intervention that combined a poverty-focused microfinance initiative with a curriculum of gender and HIV education reduced the levels of intimate-partner violence reported among the women receiving the intervention. Such a model is worth exploring in the US context as well. Our finding that partner norm was a significant correlate of condom beliefs in both men and women suggests that HIV prevention approaches need to be expanded to address relationship dynamics.
It is noteworthy that men tended to have more negative condom beliefs. Specifically, men rated condoms significantly more negatively for items such as Bsex doesn_t feel as good when you use a condom^and Bsex with a condom doesn_t feel natural.^Also, only 18% of the variance in the male model was explained by psychosocial factors. For men, it may be that experience of physical discomfort with condoms is the salient problem largely shaping their belief about condoms. To further investigate this issue, we need to consider additional factors such as participants_ previous unfavorable experiences (e.g., loss of erection or sensation) with condoms. These results suggest that more research is needed to fully understand what shapes the condom beliefs of men.
However, we found one significant correlate, namely, partner norm in the men_s model, and this result suggests that it may be possible to address men_s negative condom beliefs by working together with them and their partners. The question then is to come up with a strategy so that men would perceive strong normative pressure to use a condom from their partners. One potential strategy would be couples-based interventions where men and women each practice to develop norms supporting condom use. Another strategy would be to provide women with skills to clearly communicate their positive beliefs about condoms and also to apply appropriate pressure on their partners to use condoms. Partner violence may need to be factored into the discussion, particularly for women, as that might affect how they would comfortably apply such pressure.
This study has the following limitations: First, the data are cross-sectional, thus we are unable to establish causal relationships from this analysis. For example, we found a significant association between self-efficacy and condom beliefs among women, which suggests a possibility that skill-building interventions might promote better condom beliefs. However, it is plausible that having positive condom beliefs promote the sense of self-efficacy (e.g., I don_t believe condoms will interfere with sexual pleasure and thus I can negotiate with my partner about condom use even if he is not willing to), rather than self-efficacy promoting better condom beliefs. Experimental data are needed to determine the causal sequence and, thus, to better inform interventions about important components.
The second limitation is that we only examined data from participants who reported having an opposite-sex main partner. This sample restriction was due to the design of the data collection instrument in which some of the key measures were partner-specific and collected in reference to only certain types of partners (e.g., opposite-sex, main partners). While the sample restriction allowed us to use precise measures that were collected for specific sex partners, it raises the possibility that our findings may not be replicated in a broader sample of HIV-positive IDUs. To further address this question, we conducted additional analyses by expanding the study sample to also include participants with multiple opposite-sex partners (n=527). Analyses with this expanded sample produced similar results in that (1) partner norm was a significant multivariate correlate for both men and women; (2) for women, self-efficacy and knowledge were also significant correlates; and (3) the male model had only one significant correlate (partner norm) and the model did not explain much of the variance in the outcome (results not shown). However, reproducibility of the results in samples including men who have sex with men or those without any main partners is still unknown. Future studies should design a data collection instrument that can fully address the associations between condom beliefs and potential correlates in a variety of partnership situations. In addition, it should be noted that because we used a convenience sample, the results are not generalizable to the general population of HIV-positive IDUs.
Finally, the data were collected as part of a randomized trial of a behavioral intervention; thus, our survey instrument did not ask all the questions needed for this paper, including participants_ previous experience with condoms, either favorable or unfavorable, or even beliefs or attitudes about condoms worn by women (female condoms). This limitation may have been particularly germane to the analysis among men, as the correlates available for analysis had very little predictive power among men.
With these caveats, we have generated a list of correlates of beliefs that condoms reduce sexual pleasure. Addressing negative condom beliefs may be an important step toward HIV sexual risk reduction in many populations including HIV-positive IDUs, the target population of this study. Our findings suggest a number of important gender-specific factors to be considered in interventions for HIV-positive IDUs, particularly those with opposite-sex main partners. These findings may be used to inform the development of interventions that might better promote positive condom beliefs among HIV-positive IDUs.
